Carbon tetrachloride-induced hepatotoxicity enhances the development of pulmonary foam cells in rats fed a cholesterol-cholic acid diet.
The effect of CCl4-hepatotoxicity on the development of pulmonary foam cells (PFCs) was studied using 4 groups of rats. Rats in the control group were fed a standard diet; rats in the second group were fed a hyper beta-lipoproteinemic (HB) diet consisting of the standard diet, 4% cholesterol, and 1% cholic acid; rats in the third group were fed the standard diet and administered with CCl4 (1.0 ml/kg, i.p., fortnightly) (CT); and rats in the fourth group were fed the HB diet and administered with CCl4 (HT). At feeding week 10, rats in the HB and HT groups developed hyper beta-lipoproteinemia. The ratios of foamy, lipid-ingested monocytes (FMs) to blood monocytes (BMs) and the histologic scores of PFC development were significantly greater in the HB and HT groups than in the control and CT groups, respectively. The ratio of PFCs to alveolar macrophages from bronchopulmonary lavage fluid was significantly higher in the HT group than in the CT group. At feeding week 20, rats in the CT and HT groups suffered hepatic injury and hypo beta-lipoproteinemia. Despite hypo beta-lipoproteinemia, the FM and PFC development, the ratio of BMs in differential leukocyte counts, and latex-phagocytotic activity of BMs were enhanced in the HT group. Furthermore, markedly enlarged FMs, described here as giant-FMs, that contained numerous lipid droplets in their abundant cytoplasm appeared in the peripheral blood from rats in the HT group. Histologically, embolism caused by giant-FMs in the pulmonary blood vessels and intraalveolar accumulation of PFCs were detected with a high incidence in the HT group. The present study suggests that CCl4-hepatotoxicity may affect lipoprotein synthesis in the liver of hyper beta-lipoproteinemic rats and defective or modified lipoproteins can be phagocytosed actively by BMs, and then BMs transform into FMs or giant-FMs, resulting in the PFC development and pulmonary embolism by giant-FMs.